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Semi-Analytic Determination of Shafranov Equilibrium Parameter in Damavand
Tokamak Plasma
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1. Plasma physics and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, AEOL, P.O.Box: 14399-5113, Tehran — Iran
2. Physics Department, Kharazmi University, P.O.Box: 15614, Tehran - Iran

Abstract: The Grad- Shafranov equation plays an important role in the analysis of the plasma
equilibrium in magnetic confinement configurations such as tokamak. In tokamaks which are operating in
Ohmic heating regime, the Grad- Shafranov equation can be expanded through the inverse aspect ratio
parameter. Consequently, the first order of the poloidal flux function and poloidal/radial components of the
magnetic field are obtained. It is possible to estimate the Shafranov equilibrium parameter in a semi-
analytical approach just by means of one of the magnetic field components. In this study, the Shafranov
equilibrium parameter was estimated by means of the poloidal magnetic field experimental data, measured
by the Damavand tokamak magnetic probes.
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. Toroidal configuration

. Toroidal magnetic field

. Poloidal magnetic field

. Grad-Shafranov equation
. Inverse aspect ratio

. Shafranov parameter

. Real time

. Pre-programming

. Shafranov shift

10. Magnetic measurements
11. Magneto hydrodynamics
12. Boundary conditions

13. Free functions

14. Profile

15. Poloidal flux

16. Ohmic heating regime
17. Taylor expansion

18. Last closed magnetic surface
19. Elongation factor

20. Fourier series harmonics
21. Ohmic heating

22. Limitter

23. Least squares approximation
24. Error propagation factor
25. Flat zone

26. Disruption
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